In vitro processing of HIV-1 nucleocapsid protein by the viral proteinase: effects of amino acid substitutions at the scissile bond in the proximal zinc finger sequence.
The human immunodeficiency virus type 1 (HIV-1) nucleocapsid protein flanked by Gag sequences (r-preNC) was expressed in Escherichia coli and purified. HIV-1 proteinase cleaved r-preNC to the "mature" NCp7 form, which is comprised of 55 residues. Further incubation resulted in cleavages of NCp7 itself between Phe16 and Asn17 of the proximal zinc finger domain and between Cys49 and Thr50 in the C-terminal part. Kinetic parameters determined for the cleavage of oligopeptides corresponding to the cleavage sites in r-preNC correlated well with the sequential processing of r-preNC. Mutations of Asn17 were introduced to alter the susceptibility of NC protein to HIV-1 proteinase. While mutating Asn17 to Ala resulted in a protein which was processed in a manner similar to that of the wild type, mutating it to Phe or Leu resulted in proteins which were processed at a substantially higher rate at this site than the wild type. Mutation of Asn17 to Lys or Gly resulted in proteins which were very poorly cleaved at this site. Oligopeptides containing the same amino acid substitutions at the cleavage site of the proximal zinc finger domain were also tested as substrates of the proteinase, and the kinetic parameters agreed well with the semiquantitative results obtained with the protein substrates.